INTRODUCTION
Chickens represent significant diet abundant with numerous vital nutrients like proteins, oils and vitamin D (Schonfeldt& Gibson, 2008) .Heavy metals vary in their levels in different birds' species according to several parameters. These metals were spotted in various body parts including, blood, skin, lungs and feathers in various proportions (Abduljaleelet al., 2012) . Provincial and domestic amounts of heavy metals affect the functional and physical integration of ecosystems (Abduljaleelet al, 2012) .
Poultry within agricultural enterprises of farmers which involve flocks always criticized for not receiving adequate health measures as a result of the vulnerability of their birds to ecological man-made actions and air pollution (Schwartz, 1994) . The latter leads to consequent precipitation of these pollutants inside animal stocks which are consumed directly by human beings or and indirectly within the food chain. Accordingly, the risk associated with exposure to heavy metals present in food product had led to a wide spread concern in human health.
The concentration of heavy metals in the internal tissues of chicken has been extensively studied (Hussain et al., 2012; Hamasalim and Mohammad, 2013; Hassaninet al., 2014) . The present work was conducted to evaluate the quality of frozen chicken imported to Iraq regarding the heavy metal content of six elements Iron (Fe), Manganese (Mn), Magnesium (Mg), Calcium (Ca), Zinc (Zn) and Lead (Pb) in ppm were determined in three different body parts i.e. breast, wing and thighs of Brazilian and Turkish origins. These heavy metals were determined using X-ray fluorescence spectrometer (XRF). The contents were compared with the internationally allowed levels for safety reasons. However, Iron, Manganese, Magnesium, Calcium have been within the range, the Zn and Pb have exceeded the internationally allowed limits by WHO in Brazilian chicken. Both wing and thigh muscles, especially in Brazilian revealed higher proportion of Zn than permissible limits (10-50 ppm) which was allowed by ANZFA in comparison with other breast tissues. Chicken of Turkey is reported to be safer than that of Brazil. People are better to utilize domestic chicken rather than the imported one as it could be contaminated with heavy metals that come from commercially-produced foods.
Bioaccumulation of heavy metals in the tissues
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Jinan N.A.Bazzaz Jinan.abdulrahman@su.edu.krd of poultry has generated public health concerns due to the lethal and sub-lethal effects of their accumulation in the food chain (Burger et al., 1994) . Some heavy metals alert potentially toxic effects i.e. As, Cd and Pbin addition to trace elements like Fe, Mg, Cu Zn ,Se, Ni and Co (Duruibeet al., 2007) . Data on trace element levels in chicken and other domestic birds in Iraq are still scarce. The accumulation of heavy metals in avian bodies has recently drawn some attention upon lethal and sub-lethal effect of their accumulation a part from the convenience use of the food chain bioaccumulation studies (Burger et al., 1994) . Due to the fact that these contaminant sare abundant in the ecosystems, accumulation to poisonous levels is not totally avoidable. Nevertheless, minimizing them is crucial to lessen both the direct impacts on bird well-being and indirect impacts on man wellbeing (Scan, 2003) . The current study aims to determine the levels and distributions of certain heavy metals which are Fe +3 , Mn + , Mg +2 ,Zn +2 , Ca +2 and Pb +2 in breast, wing and thigh of frozen Brazilian and Turkish chicken consumed in Erbil city.
MATERIALS AND METHODS
Sample Collection
Ninety samples of Brazilian and Turkish frozen chicken tissues have been randomly taken from domestic stores in Erbil (45 samples for each) between May to August 2015. The samples involved 15 wings, 15 breasts and 15 thighs . Because people in Erbil and Kurdistan prefer these types of chicken meat specially they are good source of protein and have suitable price, so the meat cuts collect from local markets of different places in the province and stored at freezing degree until tested in the chemical lab. of the agriculture college.
Sample preparation
A 10 gm±0.2 sample of every part is weighed up via a sensitive balance, put in oven at 70º C for 24 hrs. Then, it is grounded to powder by a mortar. For each part, two grams were utilized to analyze their metals residues content by Xray fluorescence spectrometer device.
Metal Analyses
X-ray fluorescence spectrometer(XRF), Skyray 9000, portable device (USA.). (Rajib et.al.,2016 and Hutton et.al.,2014) . The XRF spectrometry is an instrumental analytical approach that is capable of determining the makeup of solid and fluid substances from minimal, and the device present at chemistry lab. in the agriculture college . This approach is also utilized for the direct examination of both solid and liquid substances. The samples have been exposed to the X-ray to stimulate the atoms to emit a distinctive radiation for specific metals. The wave lengths of such a distinctive radiation differs from one element to another. This phenomenon forms a basis for the qualitative examination of elements. The power of the distinctive radiation of metals is measured to its concentration that allows for the qualitative examination.
Statistical Analyses
Results were subjected to statistical analysis using Statistical Analysis System package (SAS) Version 2002-2003 software and statistical significance was set at p≤0.01and p≤0.05.
RESULTS
the results are shown in table 1 indicating the significant difference in level of all elements except magnesium, the mean level of six various elements in the Brazilian chicken was remarkably greater ( p≤0.05) than the Turkish one ( Table 1 ). The Fe+ levels were equal in the three cuts of both type of chicken. Mn+, however, was remarkably greater (p≤0.05-≤0.01) in the wings of Turkish chicken (43.12±4.53) than in Brazilian ones (28.17±2.27) and it was remarkably greater than the global acceptable level (Fig. 2) . Mg and Ca ions means were equal in both types of chicken regardless to the cuts of the body. While Zn+2 proportions appeared similar in both types of chickens except in thigh cuts appeared three folds over and significantly higher (p≤0.01) in Brazilian than in Turkish one. Unexpectedly, Pb concentrations were remarkably greater in the Turkish chicken (p<0.05) than the Brazilian one, especially in the wing, however it was beneath the global acceptable levels (Table 1) . 
Discussion
Heavy metals bioaccumulation in avian meat and liver was examined by a number of studies (Kirkpatrick and coffin, 2006; Santhiet al., 2008; Blanco-Penedojl et. al., 2009) . Heavy metals bioaccumulation in birds is an unavoidable universal event especially in developed nations. Metal remains are noticed in some segments of bird's body such as plumages (Abduljaleel et al.,2012) . These metals are regarded present pollutant that may not easily be demolished by thermal action , to which degree their ability is promoted to reach and effect , in the food net work ,human (levensen and Barnard , 1988) . Iron levels in all segments of both origins show similarity in being below the acceptable levels in rodex system form of hemeproteins and non heme-enzymes because it is a crucial component in all living creators including invertebrates and humans (Kanakarajuetal., 2008) . Hence, there are the low levels of Fe ion below the universal levels in such imported varieties if compared to that of the red meat (Pennington et al., 1998) . Universal standards have considered all segments of the chicken as a whole rather than a particular segment. variation in the levels of such metals in these three segments were obvious. Each may indicate various deposition density or it might be attributed to the lesser muscle mass in wings when contrasted to breast and thighs. This might serve as an indicator for the fact that consuming breast and thighs is safer than consuming wings. However, Mn levels were remarkably greater than acceptable levels in all chicken muscles( 6.5) ppm in accordance with Becking and Chen (1998) . Although, the average Mn levels in Turkish variety wings displayedan exception since it was remarkably greater if compared to the Brazilian one. This may mean the presence of a greater Mn level in feed used up by Turkish variety. Though, this result may require more enquiry to discover the exact cause. Although the consumer dietary exposure of Mn is 67 µg/kg body weight for adults, 101 µg/Kg body weight for young people (FSIS, 2004 ) the daily consumption of little or trace Mn levels is vital for humans to grow and stay healthy. Mn deficiency may trigger nervous ailments (Dermirezen and Uruc, 2006) .There are no acceptable levels of Ca in beef mutton and chicken which are vital intracellular cation that works as a second messenger in more than one signal transduction cascades (Irfanaet al., 2004) . Usually, both Mg+ and Ca+2 element in both chicken meat are regarded electrolytes that are valuable for the body (WHO/FAW) indicated decreased levels (0.02 and 1.6ppm, respectively). Mg is regarded among the seven indispensable macro-nutrients vital as much as or greater than 100mg/day. Humans accommodate about 20-28 mg of Magnesium in which more than half the quantity is deposited in the system while the remaining is goes to muscles, soft tissues and physical fluids (Krause's food and nutrition therapy,2008). In spite of the known significance, no explanation is determined in the current research. Trace Zn may trigger troubles because excess amounts of Zn may negatively affect human health since it is an intestinal irritant found in the atmosphere (ATSDR, 2004) . The remarkable greatest (p≤0.05) Zn levels was found in the muscles of both varieties predominantly in thighs and over the acceptable levels (ANZFA, 2001) . Still, in the Brazilian variety it was remarkably greater than the other one in wings and thighs. These differences may not offer clear explanations ;however ,genus or/and species differences cannot be ignored. These outcomes; are consistent with the latest study of Hamasalim and Mohammad(2013) , Demirbas (1999) , Sari et al., (2008 ), Abduljaleelet al. (2012 . Lead is responsible for reducing cognitive progress and intellectual competence in kids and it elevate blood pressure and contributes tocardiovascular disease in adults (Commission of the European, 2002) . Livestock takes the lead mainly from the air, water, nutrients, cooking tools and food wrapping. Lead levels are below the acceptable levels in both chicken meat (0.5-1 ppm) (Young, 2005) which means that they are safe to be consumed.
Conclusion
The result of the present findings showed. Turkish chicken meat contained lower levels of heavy metals compared to Brazilian chicken meat. These levels of elements in Brazilian chicken meat could result from contamination of the feed , water source , the environment ,the processing and the packaging. Therefore people that consume Brazilian chicken meat in preference to Turkish chicken meat are likely to be exposed to higher metal levels. Therefore anthropogenic factors that proliferate heavy metals in the environment should be discontinued and discouraged and further studies must be done to determine these metals concentration in the internal organs of these types of imported chicken.
